In this paper, we consider a nonnegative complex valued function satisfying the identity of indiscernible and utilize the same to prove some common fixed point theorems for two pairs of non-vacuously weakly compatible mappings satisfying an implicit relation having rational terms as its co-ordinates. Some illustrative examples are also given which demonstrate the validity of the hypotheses of our results. In process, a host of previously known results in the context of complex as well as real valued metric spaces are generalized and improved.
spaces and thus many such results of analysis involving quotients cannot be generalized to cone metric spaces as the definition of a metric spaces banks on the underlying Banach space which is not a division Ring. However in complex valued metric spaces, one can study improvements of a host results of analysis involving divisions.
Let C be the set of complex numbers and z 1 , z 2 ∈ C. Azam et al. [3] defined a partial ordering on C (for all z 1 , z 2 ∈ C) as follows: z 1 z 2 if and only if Re(z 1 ) ≤ Re(z 2 ) and Im(z 1 ) ≤ Im(z 2 ). It follows that z 1 z 2 , if one the following conditions are satisfied:
(C1) Re(z 1 ) = Re(z 2 ) and Im(z 1 ) = Im(z 2 );
(C2) Re(z 1 ) < Re(z 2 ) and Im(z 1 ) = Im(z 2 );
(C3) Re(z 1 ) = Re(z 2 ) and Im(z 1 ) < Im(z 2 );
(C4) Re(z 1 ) < Re(z 2 ) and Im(z 1 ) < Im(z 2 ).
In particular, we write z 1 z 2 if z 1 = z 2 and one of (C2), (C3) and (C4) is satisfied while Then d is called a complex valued metric on X and (X, d) is called a complex valued metric space.
After the notion of complex valued metric spaces, K.P.R. Rao [17] considered the concept of complex valued b-metric spaces. The pair (X, d) is called a complex valued b-metric space.
2. z 1 max{z 2 , z 3 } ⇒ z 1 z 2 or z 1 z 3 .
On the similar lines min function can also be defined as 1. min{z 1 , z 2 } = z 1 ⇒ z 1 z 2 ;
2. min{z 1 , z 2 } z 3 ⇒ z 1 z 3 or z 2 z 3 . Definition 1.5. [11] Let X be a non-empty set and let A and S be two self mappings of X. A point x in X is called a coincidence point of A and S if and only if Ax = Sx. Also, we shall call w to be a point of coincidence of A and S if w = Ax = Sx.
The following definition can be restated in context of nonnegative complex-valued function m c : X × X → C, satisfying the identity of indiscernible. In this paper, some common fixed point theorems for two pairs of non-vacuously weakly compatible mappings satisfying an implicit relation under a nonnegative complex-valued function m c : X × X → C satisfying the identity of indiscernible (i.e. Definition(1.3)) are proved.
An Implicit Relation
A simple and natural way to prove unified metrical fixed point theorems is to employ implicit relations instead of using an explicit contractive condition. Popa [13] , [14] initiated this idea of unification which had produced thus far a consistent literature on fixed point, common fixed point and coincidence point for both single valued and multi-valued mappings in various ambient spaces. Motivated by Popa [15] , [16] , Ali and Imdad [2] and Imdad et al. [8] , [9] , [10] , we consider an implicit function under minimal requirement and utilize the same to prove some common fixed point theorems.
where a, b, c ≥ 0, a + 2c < 1.
, k ∈ (0, 1).
Example 2.9.
Example 2.10.
where λ, µ ≥ 0, λ + µ < 1.
Example 2.12. F (t 1 , t 2 , ..., t 6 ) = t 1 − k max{t 3 , t 2 +t 5 2 , t 4 +t 6 2 }, k ∈ (0, 1).
where α ∈ (0, 1) and a + b < 1.
Further, for some t ∈ C, if Re(t) ≥ Im(t) , then following examples show that F ∈ F 6 .
Results without symmetry
Following theorem is proved under implicit relations F ∈ F 6 , having rational terms as its coordinates. for all x, y ∈ X with Ax = By and F ∈ F 6 . First of all, we prove that Ax = By. On the contrary suppose Ax = By, then using inequality (3.1), we have which is contradiction as F ∈ F 6 yielding thereby Ax = By, Ax = Sx = By = T y and
Now, we prove that Ax = A 2 x. If A 2 x = Ax = By. On using inequality(3.1), we have , m c (SAx, By)
Proceeding on earlier lines, we prove that B 2 y = By.
This implies that Ax is fixed point of B.
On the other hand, Ax = A 2 x = By = B 2 y = BBy = BT y = T By = Ax i.e. T Ax = Ax.
Therefore, Ax is a fixed point of T . Hence Ax is a common fixed point of A, B, S and T .
To prove the uniqueness of common fixed point, suppose that z and w are two distinct fixed points of A, B, S and T , then using inequality (3.1), we have
which contradicts (2.1). Therefore z = w. Hence z = Ax is the unique common fixed point of A, B, S and T . This completes the proof.
Following example demonstrates Theorem (3.1).
Then m c (x, y) is a nonnegative complex valued function satisfying the identity of indiscernible.
Define mappings A, B, S and T by
Clearly pairs (A, S) and (B, T ) are non-vacuously weakly compatible pairs for coincidence point x = 0 in X. Now, invoking Inequality (3.1) to
, ∀x, y ∈ X. Case-I: If x = 0 and y = 1, we have
Case-III: For, x = 1 and y = 1, we have Case-IV: Finally, for x = 0 and y = 0, we have 
for all x, y ∈ X with Ax = Ay and F ∈ F 6 .
If pair (A, S) is non-vacuously weakly compatible, then A and S have a unique common fixed point.
Invoking to Examples 2.1 -2.16 of implicit functions, one can have the following corollary covering several known as well as unknown theorems in one go. ,
where a, b, c ≥ 0,a + b + c < 1.
III:
, where k ∈ (0, 1).
IV:
, where k ∈ (0, 1). , where λ, µ, γ ≥ 0, λ + µ + γ < 1.
VI:

IX:
m c (Ax, By) where D 1 = mc(Ax,Sx) 1+mc(By,T y) + mc(By,T y) 1+mc(Ax,Sx) and D 2 = mc(Ax,T y) 1+mc(By,T y) + mc(Sx,By) 1+mc(By,T y) , λ, µ, γ ≥ 0, λ + µ + γ < 1. , where λ, µ, γ ≥ 0, λ + µ + γ < 1.
IX: , where α ∈ (0, 1).
If (A, S) is non-vacuously weakly compatible pair, then A and S have a unique common fixed point. First of all, we prove that Ax = By. Otherwise, if Ax = By, then using inequality (4.1), (Ax, By) , 0, m c (Ax, By), m c (Ax, By), 0, m c (Ax, By)) 0, which contradicts the requirement of F 6 as F ∈ F 6 .
Therefore Ax = By which implies that Ax = Sx = By = T y, so that
Next, we prove that Ax is a fixed point of A. For this, it is sufficient to show that Ax = A 2 x. On the contrary, suppose A 2 x = Ax = By. Then by inequality (4.1), we have From (4.6), we have
which is a contradiction as F ∈ F 6 . Hence A 2 x = Ax or A(Ax) = Ax. This implies that
Ax is a fixed point of A.
Also A 2 x = SAx = Ax. This implies that Ax is a fixed point of S.
Proceeding as above, we can prove that B 2 y = By, therefore Ax = A 2 x = By = B 2 y = BBy = BAx ⇒ BAx = Ax ⇒ Ax is a fixed point of
B.
On the other hand Ax = A 2 x = By = B 2 y = BBy = BT y = T By = T Ax i.e. T Ax = Ax. Hence Ax is a fixed point of T .
Therefore Ax is a common fixed point of A, B, S and T .
Finally uniqueness of fixed point is established.
To prove the uniqueness of common fixed point, let w be another common fixed point of A, B, S and T , such that w = Ax = z.
Then using inequality (4.1), we have Making use of preceding observations in (4.7), we get
which is a contradiction as F ∈ F 6 ⇒ z = w.
Hence z = Ax is a unique common fixed point of A, B, S and T .
This completes the proof. 1 of (B, T ) ). Notice that x = 1 is a fixed point of A, B, S, T which is indeed unique.
Above theorem is also valid for complex valued metric spaces and complex valued bmetric spaces. Even on relaxing the condition (2), the following corollary is immediate. where α ∈ (0, 1). [19] and Theorem 9 of Sumit chandok et al. [6] .
If
Consequently, results proved in [5] , [19] and in [6] can also be extended to our setting. 
